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PAEDIATRIC AIRWAY MANAGEMENT

Anatomy 00:00:34
Pediatric airway
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Note : Most pediodric asrests are of respiratory
etiokgy

Age group:

» mw&esustaedags_ Dilterence i sxtan

* Infonts : ist yeor,

* Child : Upto 8 years, ditferent
onafomy,

The ditferences are most pronounced

ad birth and most unfamilior undeer |

year of age.




Croniofaciol anotomy :

Paediatric age group *

* Rirway is crowded in inttial stages of life.

* Children are not small adults,

* Head s larger with a. relatively shorter neck .

* Fexed neck results in airwoy obstruction.

* Laryngoscopy is difficult as the OPT (Oro Pharyngeasl Tracheol axis
doesn't align

* Softer tissue and absence of bony prominence mokes standard mask
holding techniques ineftective.

Anatomy of nose :
* Infont : Blockage of nose —> Respiratory distress.
. Theg are obligote nasol breothers unti S months,
* Nose/pharynx is responsicle for SO% of total airway resistance :
- Kid’s noses ore shorter, flatter, with small circulor nares.
- a0 mm in diameter.

Anatomy of tongue :
* The tongue is proportionally large § occupies most of the oral cavity,
* The mandibular space is small.
* Adenoids and tonsils are prominent.
* Loss of one can be reduced by : Sleep, sedatives, hypnoties § anaethetics
cowse obstruction (Tone is normally low in children).
- Difficulty with mask ventilation § obstruction.
- Frequent cause of upper airway obstruction.
- This phenomenon is called the tongue Yall.
* ttis the step | of differential diagnosis of children.



Aduit's Upper Alrway Chitd's Upper Arway

Tongue s larger in
proporhion to mouth

Pharyrix is smaller
A -] Epigiotus is larger
fi \ ' and fioppier
3 v
| Larynx is more anterior
| Nar af cricoed

Trachea narrow and
less rigid

N\atomgﬂlarynx:
Lo.rgnxanatomicalcons'\demﬁonw
* ﬁxeh‘?an{slar&nxishigher(ﬁosh‘amnﬂ‘venechimemﬁor.
- Neonates : ¢ (VC : CA).
- Sixmonths : €3 (VC: CS).
- Adults : CA-b (VC : Clo).
* Angled vocal chords (Posterior end is higher than the anterior end) afSects
the tube placement.
° with suboptimal views this can result in trauma.
* Con collide with the anterior commissure of the vocal chords and couse
edemo.
Note
Narrowest point of larynx = Cricoid cartiage in the child il 8 years (in adults i
is the vocal cords),

{
/ 8.
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Anatomy of Larynx
Child Adutt

Narrowest point

Cricoid

Epiglottis Location

Adult : CA-S.

Child : Ca-3.

Relotively large size in children.
Floppy § not much cartiage.
Neonate : U shaped epistoﬁis.
Child * Omegp. shaped epiglottis.
Croice of blade : Straight
blode over curved os to include

epig\oms,

Adut v/s
poediatric ep'\gkyﬂ'\s



mrwa5 ana’comg
H\\jo‘d bone is the Kkt axwag structure 4o

oss&g

* The cartilaginous portions of the airwoy
are soft and compliont.

* Lasryngospasm is more common.

* Negotive pressure results in dynamic
obstruction lead‘ng to negaedve pressure
pulmonary oedema.

* PeepP is so eflective.

Anatomy of lower respiratory tract (LRT) :

¢ The trachea. is short.

* Tracheal and bronchial passes in children
is relatively small, soft cartilage, the lack
of elastic tissue.

* Right bronchus ¢ Is more straight, like
a direct extension of the tracheo.
(Causing the right lung afelectasis or
emphysema).,

* LeMt bronchus : Is the separadion from
the trachea.

* The bronchus is divided into inter-lobe
bronchus, segmental bronchus § bronchivles.

* LRT: vuinerable, easy to cause airway narrowing and obstruetion.

* @ronchioles : No cartilage, smooth muscle imperfect development, mucosa
rich in blood vessels, mucous glands hypoplasio, lack of secretion of mucus,
poor mucociiory movement.

Physiology : Norm s
eflect of edema. : \ tma
o Poiseuelie’s low R = BN/ RICS) 4; )
- R = Resistonce. ,
- 1) = Viscosity, o B 1 / O
- ! : Lel'g‘th. ."\\ ) .

- r = Rodius, i
efflect of edema



s internal dismeter of frachea in newborms = 1/3 of adult (81 x R).

* Radius 8 the most important determinant of resstance of the airway,

* small changes in airway diameter in iants/chidren due to edema/secre-
tions creotes a greater eMect on resistonce.

* Narrowest point = Cricod cosrtloge in the child,

* &' = 35b times more.

* Resistance rapidly increases as diometer decreases.

* 1% radius is halved, resistonce increases lox.

Management ] 00:38:02

#asic airwag mana.semen’c -
* &pal of airway management is to onticipate and. recognice
respiratory problems and to support or replace those that are compromised
or lost (Pediotric Advarwe Life Support manuaD.
* An individual must be able to support three specific functions :
- Protect their airwoy,
- Adequotely ventiode.
- RAdequately oxygenote.
* Failure to perform one will result in respiratory failure.
* There are many simple, non-invasive techniques to support respiraion prior
o endotracheal intubation :
- mMnemonic : SOAPPME.
=~ Suctioning,
- Rpplication of oxygen.
- %W\Q{S s
i Masop\—\argrgeal airway,
i, o
.%mmm% ruiay i
. npplico&ioﬁ of positive pressure,
* fssistance of mechanical ventilation with evm,

Positioning :

* use ot the head tilt, chin i and jow thrust can help
restore Slow through an obstructed upper airway
by separaing the tongpe from postertor pharyngeal
structures.



F\l'\snins the axis
The goal is to line up
three divergent axes :
* Oral
. Phargngeal
* Tracheol.

L5 then 2 Less than 8 Adult

firway adjunets |

i. Oropharyngeal airways

. Argleo‘?mouﬂwfomg!eo?nmwdib%e,

* Faciitates relie? of upper airway obstruction
due 1o a. large tongue.

. nnousomphargngealsmnhs.

* Prevents compression of a. child's endotracheal
tube due to biting,

i Nasophasygeal airuaus

* Nostril to tragus.

* Toleroted whie owoke.

® Supplementary oxygen insufHation.

. Aregubr&ﬂco.nbewkmdusedaso.msalm.

Bog mask ventilation ; |

* The most important skil, '

* Masks should §t easiy over the nose § mouth
wﬁhnoprmeonheege&

* The base of the mask rests on the chin, 3 )

* ETCO, monitors helps determine it effective. Ny N ‘

* Multiple intubadion aftempts Kil Kids.

“



aag—dachson Rees cwcuit

* Has NO valves. ﬂ i 9
* minimal dead space.

* Light weight. 6&9» Jockson Rees ercuit w«mﬂ-

Bag and mask ventiladion
* Ceay, plastic mask with infladable rim.
* Provides atvoumadic seal
* Proper areo. for mask application-bridge of nose extend to chin.
* Maintoin oirway pressures <30 em HAO0 (Barotrauma. of the level of alveod.

methods to hold and establish chin 1t :
* Place fingers on the mandible to avoid compressing pharynaeal space.
* Hond on ventiading bag ot all times to monitor the effectiveness ot
spontaneous breaths.
* Continuous positive pressure when needed to maintain airway patency,

605 ond mask ventilation



LargngealmasKaimaﬁs:

Between sizes ¢
* use hisher number § less ain Fonrms Y i
* petter anatomic {t s B8 V) &
- )y b
| wegnt | see | m T
0-S HS | 4
S-10 Kg IS | g ey ph el e o i
1I0-30 l‘g a 10
30-230ky | as 4
30-50 Ks 3 ao
>SOkg | 4 | 20
Clinical pear :

intubadion :

* Larynx cephalad and anterior in chidren.

* Practitioner may need to be lower than patient and
look up.

AU

intubation technique

* Better in younger chidren with a Q\oppg epiglottis.
Straight Laryngoscope Blade ¢ To pick up the epiglottis,
etter in older children who have a less Sloppy epiglotiis.
Curved laryngoscope blode is placed in the vallecula.

macintosh miller




Cole’s formula : R |
Chidren > & yeors ’— (8% 10
* €77 size: Age/4 +4. R 45
* ETTdepthLip):fge/aria 5 o ©0
Loy 0
Types of tube : Y ys a

* uncufled endotracheal tube.
o cuffed endotracheal tube,
* microcufted endotracheal tube.

micro-cufs tube :
* 10 microns thin,
* 10 cm hao pressure. _ R,
* tliiptical paediot-
ric airway seol with

minimum pressure. -

Preparation for endotracheal intubadtion :

* Needed personnel
L moni&or'ng.

10

2.0-35
35
40 | 1&
45 1a
|
i

* endotracheal tubes, laryngoscope blades : Variety of sizes.

* Adjuncts (Stylets, oral airway, securing mechanism.

* Suctioning equipment : Size of suction catheter is 610 Fr.

. Rcircwta&achedtounwersalsasw’detot%wsrea&er%mbdmh

* Woccess
¢ medicationsdx'ugs
. mootpo.m

Confirm placement :
LoOK :
* Colour of patient.

® mist in €T tube.
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* equal chest rise.

Listen :
. Qemanberthath?amsmneasitgkmsmﬁbreathsoundsfothesfmh
* There’s nothing better thon wodcchhg the eTT 9o &vrough the cords.
Capnography : ETCO, trace (e0LD standord).




PAEDIATRIC RESPIRATORY SYSTEM &

Physiologic considerations 00:01:48

€rowth of the lungs :

First drimester @

* S uweeks : A lung bud appear - Splits into left and right.

. 1aweeﬁs=0r3mosenesis~mun3budsdwide > Over ond over again -
éranch-like pottem.

Second trimester :

* Main arwoys are developed,
* A saes and blood vessels start to develop.

Third trimester (After a8 weeks) :

Preparing lung for breathing : Basement membrone

becomes progressively thinner — Blood vessels

start 4o form on the other side — 0_transfer into

tre blood vessels through the membrane — Type x 2
a preumocytes secrete surfactont — Surfactant ' %ﬁ

cood — Reduces the surfoce tension. '

Development of the

‘ surfactont layer.

* Fluid in their lungs — First breoth ofter birth —» Negodive pressure expands
he lung with air entering in it — Collapsed alvedli becomes the normal
alveoli — &lood vessels open due to &Bpoxic pulmonary constriction —
Decreased pu.lmno.rtj vosculor pressure.

* 1% olveoli develop in the birth,

Ol months :
* Sharp increase in the number of air sacs in ther ungs.

3 years
g mwam&mgdevelpos
. Thenincreasesasperhe@wt



Cilia, alveoli and surfactants :

* Ininfants cilia are poorly develped
Decreased sweeping action of the cilia
Retention of secretions > High risk of
erypgpspasm.

* piveot are small in volume » fsurface
tension and { inflation pressure. o

* Low surfactont. Cilio.

* Less no of type & pneumocytes.

Diaphragm § intercostal muscles :
Type | Rbers (Marathoners) :

* Slow twiteh, hish oxidative.

* Fodique resistant.

* usedin long run.

Type I Rbers (Sprinters) :
* Seen in higher number in infants and children.
* Fast twitch, low oxidadive,
* Faligue prone.
* Less energy efficient,
* Cowuse shallow, rapid and tired breathing,

i

Clinicol signi%me =
* tarly fosigue with § work of breathing -» Intubation § mechanical
ventilation.

Lu.rg compliance }
" Decreased clasin } smaller vokume of #he lungs.
¢ Stadic elastic recol.

13



Chest wall compliance
s Caﬂﬂasinms viba,
* Less tone of muscles.
* Chest wall becomes extra compliant > Resting state becornes smoll
Negodive pressure decrenses » LOWer exponsion.

ventilation and perfusion :

* ventilation is distributed more o the upper lung -> More number of smoller,
collapsed alveoli in the base of the ungs.

* But the perfusion is equally distributed since children are short, lie flok and
due +o higher hydrostatic pressure.

" %%edepet\daﬁweaswwh&»ecol\apsedmeohsﬁhhwemehgher
perfusion — Leading to shunt —> Increased incidence of hypoxia. and
desoduration.

"
v
.
-
e

 Fusiisssie

ventilation and per‘}us‘non

nirutaﬂr%‘ssw:
. mo%brea&hhgissmosﬂadm&sismasuredm‘m/kﬁ’basi&
* Since children are smaller, they have higher O, eonsumption compared to
ther &R,
o Note
- Adult  LO% (Obliopde nasal breathers),
- nfant ¢ 354,
* &ronchi and smoll adrways |
- Collapse inwords = Small diaometer,
- @reater complionce oF supporting structures.
* Chest wall
- Increased compliance > Collapse inwards.
. N\MWW@SW&QWMWeMQHMW
~> fiveoli completely collapse and expand -+ High inspiratory pressure —
Increased risk of barotrauma.



exhalation :
Dynamic FRC (Residual volume + expiratory reserve volurne) :
mechanisms 1o maintain higher FRC ¢
* incomplete exhalation due to rapid respiratory rate  » $residuol volume >
f mee.
e i
- Adductor muscles contract creoting PEEP,
- Controcting muscles cause the outlet to become smaller ~» Obstrue-

tion to normal extalation —> § residual volume.
¢ intercostal muscle tone — fnegative pressure — 4 inflation presure —
tvolume — 1 FRC.

LW\SVORMHGSGT\V@:

* in chidren tidal volume (V) i i
6 mi/kg (Same as aduld. e sk

* The ungs 0 o hiaher T
propwwtgn m bodggwr&’ace areo. ‘2?.‘

* Hence the lungs are proportionately = = _l
less expanded and more collapsed, h..,.‘..,._ l ---ijg..-..-.-..;..

Chosing volume : Spirometry comparing the closing volume of
* Volume ok which small airways chidren () and adut (.
begin to close.

* 1 there is any obstruction to the inflow of 0, — fs the blood Qows, there is
absorption of 0, molecules — Absorption atelectasis — Collapse of ajveok
— Pulomary edema.

Jt I}

(@) )

. f —% At

'closinﬂ volume,

+

Clinicol significance :
* Al mechanisms for maintaining FRC are lost under anesthesia like :
- Intercostal muscle tone disappears.
- Adductor brachi tone disappears.
- Decrensed respratory rate ).
This leads 4o | FRC,
* | FRC —» firway closure — Atelectasis —» v/Q mismatch —» Hypoxemia.

15



mamgememtop'cbns:

v eorlier intubodion and ventilation.
* fpplication of PeeP.

* peverse muscle reloxodion.

impact of specific anesthetic agents :
* Desfurane may lead to bronchoeonstriction in children with hyperreactive
airwouss
Propofol depresses respiratory center, decreased CO_ drive.
midozolom *
- fs a premedication in preschool children may couse o. small reduction
of FRC and respirajory compliance.
- Comparotively sofer.
~ It can increase upper arway resistance, potentially comMpromising
breath‘ms.
Ketamine has variable effects on FRC and ventilation homogeneity, with the
impact on breathing frequency ranging from apnea. o increased RR.
* Oploids may activake chest and abdominal wall muscles, potentially cousing
chest wall rigidity in adults, ond difSicult mask ventilation in some children,

®

Alveolar ventilation :
$ 0, consumption in growing tissue and high 8MR :
* 3x odult values in preterm.
* ax adult values in infant (o-TmL/kg/mir.
* Clinical significance : Ropid oxyjgen desaturation during apnea.

1 olveolar ventiotion :
* 3-3x odult volues.
* Increased RR.
* Clinical significance : ereater speed of mask induction and emergence.

early desaduradtion in paediatrics age group :
: Mﬁueathmzmo?totalo%enconsunvm
* FetalHbis § of O, avadlability is poor.
* Limited respirofory reser ve.
* No ‘bucket handle’ :
- In chidren the ribs are more horizontal compared 4o that of adults
which resembleas o bucket handle.
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